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on feet of freeboard remaining. 
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PHASE [I INSPECTION REPORT 
NATIONAL DAM SAFETY PROGRAM 
CONZLINGVILLE DAM ID #146 


SECTION 1: PROJECT INFORMATION 


1.1 General: 


a. Authority: Authority is provided by the National Dam Inspection Act 
Public Law 92-367. 
Contract Number DACW51-78-C-0025 


b. Purpose of Project: Evaluation of non-FederzL dams to identify 
dams which are a threat to life and property. 


1.2 Description of Project: 


a. Description of Dam and Appurtenances: The Conklingville Dam (Great 
Sacandaga Lake) is a zoned earth and rock fill dam. ‘The embankment 
is 96 feet high constructed with upsiream and downstream rock toes 
and random earth zones with a central puddle core. The impounded 
lake is currently used for flow regulation in the Hudson River, 
recreation and hydropower production. 


The emergency spillway system is an ogee weir 400 feat long. The 
spillway is located at the left abutment downstream of the dam 

axis. Water enters the spillway through a channel at the left 
abutment. This channel also feeds the principal spillway, the siphon 
spillways and the powerhouse. 


The siphon spillways, two 8' x 18' openings, can be considered 

part o£ the emergency spillway system as they are designed to prime 
with 2' of head over the emergency spillway crest elevation. This 
condition has not been experienced and the siphons not utilized. 


The principal spillway system, day to day, regulating controls, 

is a two part system. The portion designed with the daw consists 

of three 8 foot diameter steel pipes with controls located in the 
gate house at the left abutment along the emergency spillway channel. 


z 


The second portion of the principal outlet works is the hydropower 
Station located at the end of the emergency spillway channel. Water 
from the dam feeds two turbines at the average rate or 4,000 CFS 

15 hours a day. ‘The powerhouse normally serves as the regulating 
facility withthe three 8 foot diameter pipes used on an as needed basis. 
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c. Elevations (Feet above MSL): 
Top of Dam: 795.0" 
Maximum Pool Design Surcharge: 778.95 
Emergency Spillway Crest: 771.0 
Streambed at Centerline of Dam: 699.0 
Maximus Tailwater: Approximately 710 


d. Reservoir: 


em 


Length of Normal Pool: Elevation 771 - 27 miles 


By? 
Be 


Length of Maximum Pool: Elevation 794.5 - 28 miles 


e. Storage: 


a Normal Pool: Elevation 771 - estimated 1.16 million acre-feet 
Design Pool: Elevation 778.95 - estimated 1.36 million acre-feet 
Top of Dam: estimated 1,81 million acre-feet 

f. Reservoir Surface Area: (Acres) 
Top of Dam: 28,800 
Normal Pool: 25,200 

g- Dam: 
Type: Earth and rock fill 
Length: 1,100 feet 
Height: 96 feet , 
Top Width: 43 feet 


: Side Slope: Upstream 3:1 to 4:1 
: Downstream 2.5:1 to 4.25:1 


Zoning: Sluiced Core with earth zones and rock zones 


Inpervious Core: Sluiced core 
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SECTION 4: OPERATIONAL PROCEDURES 


Procedures: Conklingville Dam is maintained and operated by a full-time 
staff stationed at the dam with support from other dam staffs of the 


agency. 


The dam is operated for several purposes. The primary purpose is 
regulation of flow in the Hudson River and flood control. Secondary 
uses are power production and recreation. 


Under normal conditions flow is discharged to the Hudson River via 
the Stewarts Bridge Reservoir through the hydropower station at an 
optimum rate of 4,000 CFS. A flow of 3,000 CFS must be maintained 
to the river. However, the power plant is regularly not operated 
around the clock or every day. 


As necessary, during flood seasons the principal spillways are used 

to lower the reservoir level in a controlled manner. The average 

low water level in winter is elevation 744’ (27 feet below the spillway). 
The average high in spring is elevation 767' (4 feet) below the 

spillway. The maximum water level to date is 770.75’. 


Maintenance of Dam: The dam is well maintained by a conscientious staff, 
Mowing, and other maintenance are performed as needed. 


Maintenance of Operating Facilities: Maintenance of the principal 
spillway structure is conducted as needed, and the gates are operated 
regularly. 


Warning Systems: No formal warning system is in use. 


Evaluation: The dam and appurtenant structures are well maintained. 
Periodic inspections are made of the entire structure and reports 
prepared. Detailed operational and maintenance records, and rainfall 
and discharge records are kept. 
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h. Diversion and Regulating Tunnel: During construction river flow 
passed by an open channel at control house. The three 8' diameter 
pipes eventually installed in the open channel. 


| Crout Curtain: Asphalt grouted in 1933. 
Type: Three 8' diameter steel flanged pipes 
{| Length: 62 feet 


(| Closure: Operabled by three valves with electric motors. 


Access: Valves operated in control house. If motors fail the 
I valves can be operated manually in valve chamber. 


Regulating Facilities: Valves only opened during flooding. 
f i. Spillway.: 


Emergency Spillway Siphon Spillway 


i Type: Concrete ogee Concrete ogee 
Length of Weir: ‘ 400" 36' 
Crest Elevation: 771.0! 773.0' 
Gates: None None 


U/S Channel: Reck cut with concrete retaining walls 


iz D/S Channel: Outlet channel 70 ' drop to 
= 30' wide then Sacandaga Rivar 
to Sacandaga River 


j- Regulating Outlets: Combination of three 8' diameter pipes and 
gates at powerhouse. 


r - 
rt Form 66, 6-6-$1—1000 
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BOARD OF HUDSON RIVER REGULATING DISTRICT 
il ; J. WARD RUSSELL, President 
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THOMAS MILLER JOHN M. MOONEY 
Members of the Board 
ROSCOE IRWIN, Counsel JOHN J. MURPHY, Sec'y-Treas, 
EDWARD H. SARGENT, Chief Engineer ALBERT S, CRANE, Cons, Engineer 
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fi GONKLINGVILLE DAM SACANDAGA RESERVOIR 


679000 Cubic Yards of Earth Fill frea- 27500 Acres 42.3 Squore files 
2 120000 Cubic Yards of Rock Fill Cagccity-37.8 Billion Cubic Feet- 283 il Gallons 
ay 200.009 Cubic Yards of Rock Excovation Lergth 27 Miles 
i 13000 Gubte Yords of Concrete Width - 2200 to 28000 Feet. 

Length of Dem HO0 reet Length of Shore Line-125 Miles. 


Saillwoy- 400" War aad 2-8 «18 8 Siphons Flew Lire Eevatian TNO above Sea Level 
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SECTION 3: VISUAL INSPECTION 4 
3.1 Findings: 
a. General: Conklingville Dam was inspected by personnel of L. ROBER' 
KIMBALL & ASSOCIATES and the Hudson River - Black River Regulating 
District on June 16, 1978. 


b. Dam: The dam appears to conform closely to the construction drawings. j 
{ 
i 
' 
i 
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In general the dam appeared to be well constructed and well maintained. 
The dam did not appear to be in distress and no settlement or seepage 
zones were noted at the time of our inspection. Some heavy rock 

has been washed out near the outlet channel. 


c. Appurtenant Structures: All spillways, gates, valves, and control 
house appeared to be in good condition and well maintained. 


d. Reservoir Area: The dam retains the waters of the Sacandaga River. 
The valley bottoms are generally covered with thick glacial sediment 
and the valley sides are covered with a thinner layer of soil. 


e. Downstream Channel: The downstream channel is wide and open. 
Stewarts Bridge Dam is approximately three miles downstream and 1 
tallwater of this dam will backup to Conklingville Dam. i 


3.2 Evaluation: Visual inspection revealed that the dam appears to be 
stable and in good condition. However no stability information was 
available for review. No seepage or settlement was noted during our 
inspection. The downstream berm appeared to have been modified during 
construction (the berm widened and steepened). Some washout of the F 
heavy rock near the outlet channel was noted. a 
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KIMBALL & ASSOCIATES and the Hudson River - Black River Regulating 
District on June 16, 1978. 
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In general the dam appeared to be well constructed and well maintained. 
The dam did not appear to be in distress and no settlement or seepage 
zones were noted at the time of our inspection. Some heavy rock 

has been washed out near the outlet channel. 


c. Appurtenant Structures: All spillways, gates, valves, and control 
house appeared to be in good condition and well maintained. 


d. Reservoir Area: The dam retains the waters of the Sacandaga River. 
The valley bottoms are generally covered with thick glacial sediment 
and the valley sides are covered with a thinner layer of soil. 


e. Downstream Channel: The downstream channel is wide and open. 
Stewarts Bridge Dam is approximately three miles downstream and 1 
tallwater of this dam will backup to Conklingville Dam. i 


3.2 Evaluation: Visual inspection revealed that the dam appears to be 
stable and in good condition. However no stability information was 
available for review. No seepage or settlement was noted during our 
inspection. The downstream berm appeared to have been modified during 
construction (the berm widened and steepened). Some washout of the F 
heavy rock near the outlet channel was noted. a 
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4.1 Procedures: 


4.2 


4.3 


4.4 


4.5 


SECTION 4: OPERATIONAL PROCEDURES 


Conklingville Dam is maintained and operated by a full-time 
staf£ stationed at the dam with support from other dam staffs of the 


agency. 


The primary purpose is 
Secondary 


The dam is operated for several purposes. 
regulation of flow in the Hudson River and flood control. 
uses are power production and recreation. 


Under normal conditions flow is discharged to the Hudson River via 
the Stewarts Bridge Reservoir through the hydropower station at an 
optimum rate of 4,000 CFS. A flow of 3,000 CFS must be maintained 
to the river. However, the power plant is regularly not operated 
around the clock or every day. 


As necessary, during flood seasons the principal spillways are used 

to lower the reservoir level in a controlled manner. The average 

low water level in winter is elevation 744' (27 feet below the spillway). 
The average high in spring is elevation 767’ (4 feet) below the 
spillway. The maximum water level to date is 770.75'. 


Maintenance of Dam: The dam is well maintained by a conscientious staff, 
Mowing, and other maintenance are performed as needed. 


Maintenance of Operating Facilities: Maintenance of the principal 
spillway structure is conducted as needed, and the gates are operated 
regularly. 
Warning Systems: No formal warning system is in use. 

Evaluation: The dam and appurtenant structures are well maintained. 
Periodic inspections are made of the entire structure and reports 
prepared. Detailed operational and maintenance records, and rainfall 
and discharge records are kept. 
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SECTION 5: HYDRAULIC/HYDROLOGIC 


5.1 Hydrologic Evaluation of Features: 


a. Design Data: Some discussion of the spillway design is available 
in old reports on the dam. These reports indicate a 600 foot long 
spillway was originally contemplated for a maximum design peak of 
50,000 CFS and a maximum water level of 7 to 8 feet allowing for 
16 feet of freeboard. 


No design information is available on the as built spillway. 


b. Experience Data: Reservoir water level and discharge records are 
kept. To date the maximum discharge at the site is estimated at 
10,000 CFS, from flow to the powerhouse and two of the three 8' 
Giameter principal spillway pipes. To date no flow has been recorded 
over the ogee weir, therefore no flow into the siphon. Only two 
of the three principal spiliway pipes have been opened at one time. 


The "Upper Hudson and Mohawk River Basin Hydrologic Flood Routing 
Models" study prepared by the Corps of Engineers, New York District 
modeled the 1948, June 1972, SPF, and transposed Agnes floods for 
the watershed. Hydrologic parameters developed in this study 

were used to develop the SPF and PMF for this study. 


c. Visual Observations: At the time of the inspection discharge was 
to the powerhouse only (approximately 4,000 CFS) and the water 
level was at elevation 766.15 approximately 5 feet below the spillway 
weir. 


The rock slope below the spillway was gunnited and has an appearance 
of weathered rock. The gunnite has deteriorated but not to a point 
where it will affect spillway function. The gatehouse and mechanical 
equipment are in good condition. 


d. Overtopping Potential: To determine the overtopping potential for 
Conklingville Dam, flood routing was conducted. 


This potential was investigated through the development of the 
probable maximum flood (PMF) for the watershed and the subsequent 
routing of the PMF through the reservoir system. The PMF is that 
hypothetical flow induced by the most critical combination of 
precipitation, mimimum infiltration losses, and concentration of 
run-off at a specific location, that is considered reasonably 
possible for a particular drainage area. 


The drainage area contributing to Conklingville Dam (Sacandaga Lake) 
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is approximately 1,050 square miles. Snyder and Clark coefficients 
were developed through watershed modeling done by the Corps to 
define the basic hydrologic working tools, the unit hydrograph. 
Using hydrometeorological Report No. 33, the PMP index rainfall 
was determined to be 18.0 inches for a 24 hour duration, 200 
Square mile basin. The percentages of the index rainfall applied 
to other durations were interpolated from the plot of drainage 
area versus percent of 24 hours, 200 square miles. The computed 
PMF peak flow was 268,000 CFS. After routing the PMF through 

the impounded storage, the peak flow was reduced to 105,000 CFS. 
A plot of the PMF inflow and outilow hydrographs is included in 
the Appendix. Assumptions made concerning the discharge-storage 
capacity of the dam were: 


Sa. 5 a a ee 


1. The reservoir pool was assumed to be at elevation 771.0! 
(spillway crest). 


2. It was assumed that the power station and principal inlets 
were closed in developing a discharge rating. This condition 
is possible and leads to a slightly conservative analysis. 


A weir coefficient of 3.8 was assumed accurate for the spillway. 
A total spillway length of 395' was used, scaling the length 
from construction drawings. 


4. Elevation - Storage data was calculated using U.S.G.S topographic 
maps. 


5. Hydrologic parameters developed by the Corps were assumed correct. 


The ability of the Conklingville Dam to discharge the standard 
project flood (SPF) was also evaluated. The SPF peak flow of 
141,000 CFS was routed through the impounded storage and reduced 
to 48,000 CFS. The SPF outflow -s indicative of a pool elevation 
of 780.9 feet above MSL, 9.9 feez above the spillway crest. The 
PMF outflow of 105,000 CFS is equivalent to 15.8 feet above the 
spillway crest. 


Summary of Flood Routing 
Conklingvilie Dam 


Elevation Top of Dam = 795.0' 


Elevation Crest of Spillway = 771.0! 


PMF Routing 


PMF Peak = 268,000 CFS 


PMF After Routing through Reservoir = 105,900 CFS 


a af 
ay samy 


Ate METAR ere Lat SEARS 


Elevation of Routed PMF corresponding to 105,900 CFS - 786.8 feet above MSIL 
Freeboard Remaining = 8.2 feet 
Spillway Surcharge = 15.8 feet 
SPF Routing 
SPF Peak = 141,000 CFS 
SPF After Routing through Reservoir = 48,000 CFS 
Elevation of routed SPF corresponding to 48,000 CFS = 780.9 feet above MSL 
Freeboard Remaining = 14.1 feet 


Spillway Surcharge = 9.9 feet 


ey 


a 


i RRR ASSS ener tet tate on art tment een nanan renee nen tn ne eos meen 


inne eed 


Lnerserke cee 


a ee eee le ER a FEE Ate etna mn at ee 


po be Ra 


cay ot mans eats pea ioe 


: 7 Sat re meinimemtee tere A ea Ranh Rn EE ARE an tr oT SERED 
Fa SCI a I Te Sac ca aan ca a ae I I On S cairn 


dr ane RBA — 


mes zs sven! 4! nT Cnn 


SECTION 6: STRUCTURAL STABILITY 


| | 6.1 Evaluation of Structural Stability: 


; : a. Visual Observations: No distress, settlement, movement or erosion 
] was noted during the inspection. In general the embankment and 
| spillway walls appeared to be in a stable condition. 


| b. Design and Construction Data: No design ¢ata was available on the 

i structure. In addition no soils testing information was available. 
Some stability calculations were made on a2 portion of the concrete 

| weir retaining wall. 

Lz 


| c. Operating Records: The dam is not operated in a way that would 
| adversely affect the embankment stability. 


d. Post-construction Changes: There have been no post construction 
changes which should affect the stability of the structure. 


rh. "| e, Seismic Stability: Seismic stability computations are not availabic. 

The reservoir is located in seismic zone 2. Since Conklingville 

| Dam was constructed using a sluiced puddle core and no information 
is available on this material or how it wes constructed a seismic 

stability analysis should be conducted. 
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES 


7.1 Dam Assessment: 


a. Safety: The Conklingville Dam does not appear to present an 
immediate danger to life and property. 

b. Adequacy of Information: The available iniormation is not adequate 
to conduct a complete analysis of the structure. No data relative 
to embankment stability is available. 

The information available to complete the hydrologic analysis is 
adequate. 
The validity of available information appears to be good, 

c. Urgency: The condition of Conklingville Dam is considered to be 
a non-emergency situation not requiring immediate action to 
protect downstream development. 

d. Necessity for Future Studies: The hydrauiic fill (puddle core) 
type construction in a moderate seismic zone, and the lack of 
information on construction, embankment materials and stability 
analysis dictate that evaluation of the embankment under seismic 
loading be completed in the future. 

Recommendations: 

l. Embankment stability analysis should be conducted. 

2. The owner should continue his excellent maintenance and operating 
program, 

3. In the future some surface maintenance to the spillway structure 
will be necessary. 

4. Replacement of rock rip rap at the end principal spillway channel 


( toe of dam) should be completed to prevent progressive erdsion 
or erosion during peak discharge periods. 
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Conklingville Dam and Sacandaga Lake 


The bedrock in the vicinity of the Conklingville Dam is of Precambrian 
age. It is composed mostly of granitic gneiss. The oldest of the 
geotectoric cycles recognized in this belt is commonly referred to as the 
Grenville Orogeny. There were a number of sequencies within this orogeny. 
Most geologists believe that the Adirondack Mountains were formed by the 
domical uplift of the crustal basement. But to explain the metasedimentary 
rocks within the region, other geologists believe that the present Adirondacks 
are due to an isostatic uplift of a very ancient peneplained mountain chain. 
This is illustrated by the fault blocks or horst and grabens of the southern 
Adirondacks (See cross-sections). 


The Adirondacks are still mildly, seismic. This is due to both 
isostatic uplifting and glacial rebound. ‘‘any faults transverse through the 
reservoir and are easily exposed by using landsat information. 
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6.4 Upher Hudson Basin to Confluence with Sacandaga River 

The Uppér Hudson River to the Sacandaga River confluence drains 
an area of 2722 square miles. This area is sparsely populated; the 
only city in the area is Warrensburg. Major tributaries to the 
Hudson include Cedar River, Indian River, Schroon River and Sacandaga 
River. Two reservoirs, Indian Lake and Great Sacandaga Lake, Tie in 
the basin also. Numerous natural lakes dot the area, the largest 


being Schroon and Brant Lakes, both in the Schroon River Subbasin. 


The Upper Hudson Basin was divided inta 15 subbasins (Figure 6.16) 
and connected as shown in the schemetic in Figure 6.17. Gauges on j 
the main stem of the sudeon-are at Newcomb, Gooley, North Creek and 
Hadley, and tributary gauges include the Cedar River below Chain Lakes, 
the Fast Branch of the Sacandaga River at Griffin, the Schroon River 


at Riverbank, and the Sacandaga River near Hope. The remaining two 


gauges lie just below the outlets of the two reservoirs. 


fables 6.20 through 6.22 present the subbasin characteristics 
while Table 6.23 presents the routing parameters. Tables 6.24 and 


6.25 give the data for Indian Lake and Great Sacandaga Lake. 


Tables 6.26 and 6.28 present the results of the simulation runs, 
Figures 6.18 through 6.29 show the comperisons of computed and observed 
hydrographs for the two historic events. Lastly, Table 6.29 shows 


the SPF hydrographs at key locations in the basin. 


\iy 


2h he ales 6 ee 


tee 
ee ee 


a et ES 
mes an oben n tm Tanager op Dnt age Os 


ears 


Se ew ee wt BY 


ae The 


ry 


prens cree SE CSIC A SG Cee OT 


tadsen 


We 
5 7 
i 


12590, 609 
ome eeeree 

f Uoper 

y Succnd 


Key 


Gi U.S.G.S. Gauge 
Scale: 
$ 
e 


& 
1 
River 


3 oo 


wasane re + 


oe ee 


ry 


; 
€ 
pw 
Ay 
« 
t 
’ 


(saree maaan Senter 


23 : renee ee phe eg Ah IE a Ge ere a TE 
: 3 - Fant, eee ara, ao pace bt 
: yea Soo ate, Eg , : : OE ge CPN GA RRR AF re RL 
4 ye Sc tee < oe 3 7 < we yey <a ree, 
etna ae BORA et iS an abe irk AP ets em atte er anne mime Fae A ee ee ne tee ES (eS esh ee is Pe Bede : “ 


- ene ee - Se eee nce ie Eonar 8 
ces : a oF 


coaet 


eee ee Mm Rae ETRY eA Re ne Ren RT TR ERE Ad ERR re OEE ney Bas tenn Mena Fo Ore eee 


as 


Te em at meet metre! strenmemee oh ite be nF 


71036 


Hf 
1038 


1142 


, chroon River ~ 
ene Soe een Cee wanwnenennel 2 | 
1042 > 12 | 


Brant, Loon, 
Friends Lakes 


* 
* 


So 


tl 


Be 


i 
[ 


Great 
Sacandaga 
Lake 


nT | ON AT! 


1047 1048 


\ etic 
5 i 


key 


[| Subbasin 
LN Reservoir/Lake 


we Routing Reach 


o Rode 


Figure 6.17 


Schenatic of Hudson Basin to Confluence With 
Sacandaga River 
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The observed and computed hydrographs for this basin showed: 


“good agreement except for the shapé of the hydrographs for the 1948 


event at Riverbank on the Schroon River (Figure 6.22) afd--the 1972 


event at Newcomb on the Hudson River (Figure 6.26). Tha response 

of the Schroon Basin appears to be damped significantly by natural 
Jake storage. However, in view of the lack of detailed data on this 
basin it was impossible to determine a better structure to model this 
basin. The response of the Hudson River above Newconb is quite 
different for the 1948 and 1972 events (Figures 6.18 and 6.26). 
Attempts to find unit hydrograph parameters that would accurately 


reproduce both events proved unsuccessful. 


The effect of Schroon, Brant, Loon, and Friends Lakes is to 
delay and attenuate the runoff from the Schroon-8asin. This is 
apparent from the SPF and Transposed Agnes events as well as a review 
of the historic record at Riverbank, USGS Gauge 3170 which shows 
mich lower peak discharges/area ratios than the rest of the Upper 
Hudson Basin. Sacandaga Reservotr also has a major effect on the 
runoff from the Sacandaga River Basin, significantly reducing the 
peak flows even though tha initial stage was at the spillway elevation. 
The ‘Transposed Agnes event had higher discharges than the SPF 
event in the Upper hudson Basin except for the upper Sacandaga River 


Basin. A comparison of the SPF and Transposed Aqnes results versts 
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UPPER HUDSON RIVER TO CONFLUENCE WITH SACANDAGA RIVER 
ROUTING REACH CHARACTERISTICS 


ARMA E O Ry a NE Na, Re NRL? ano nape aie 
4 rl aig ps 
atk, oa 


Muskingum 
Reach No. Lenath slope ips ee 
Gri} (Ft/mi) ae 
1036-1038 i. 10.6 3 
1037-1038 4. 25.5 1 
1038-1040 | DUMMY LINK 
1039-1040 
1040-1041 17.0 
1041-1043 21.4 
1142-1042 A) 
1042-3043 16.3 
1043-1044 13.5 
1044-1048 ) DUMMY LINK 
1045-1046 11.5 31.8 2 
1046-1147 8.5 13.0 2 
1147-1047 Great Sacandaga Lake (reservoir routing) 
1047-1048 te DUMHY LINK 
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Table 6.24 
INDIAN LAKE 
Storage-Discharge Relationship. 


- Elevation Storage Discharge 
(ft. above MSL) (acre-ft) ~~ Cefs 
1651.3 106560 0 
1653 114350 700 
oe 1654 118250 1440 
1655 423060 2340 
1656 128100 3370 
| 1657 134060 ; 4525 
a, ; 1658 138460 - 5785 
at 1661.3 . 153045 10000 
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| | ‘ . Initial Storage Level : | 
| \ ; (acre-ft) oe ; | 


| — December 1948 / (not simulated) . 
June 1972 . (not simulated) 
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Table 6,25 
GREAT SACANDAGA LAKE 


Storage-Discharge Relationship 


Ute shove HSL) Gaete) Book 

745 267208 "6358 
749.3 352375 6680 
"758 43594) 7275 
767 655418 7848 
769 707300 7970. 
770 - 733700 8029 
771.2 "765610 8220 
773 814279 "41971 
774 841598 =. —s,s«23187 
778 - 941230. 41164 


78).1 1017912 55000 
Initial Storage level 


acre-ft 


June 1972 733700 
SPF and Transposed Agnes 760302 


December 1948 (not simirlated) 
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“oF tHe SAGANDAGA DEvELopinner OF TEE 
“HUDSON RIVER REGUEATING DIsERrOR, 


. BY, trving Be Crosby, Goologist. 


‘IntRODUCT EONS 


Previous gockonioad and enginoer ing reports and studies 


__,of ‘this dam. si-b6- have vaken up the question ‘03 the origin 


and..¢haravteristios of tho undonso dda ted deposits along the 


"banka: and in the river bed, bub, have pala titthke attention 
“to the bed rock in che nox'th abutmene, the onty part of the 
"dant whore vock is a” the surlate.s | 
This roel le a granite gneiss and although oracks 

Gould beceebn Eh tha naturel ledges 1+ hal heen supposed _ 
“that the pook vould be moro solid below the gurlaed, oe 
thes Becnretnan ter} the spilinay clannel hes at :. Loséd the 

; ‘Qlaturhing feo thah the shatvered condition of ba 706k 
conbl nues to some dopth end tigsutoxe it vas 
have 8 goolagioad investigation mado of this 


45th te 


On. uccounk. of the above nents oned 1 


_ As almost entirely eonfined to tho vod roek o of the north 


- abubments 
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Me tek 


pat grants with a botriy well aeveloped foliation 
ombdeh. aips into. the bluff. . ‘The conbinuity of the rock is 
‘broken by numerous: joint cracks nowt of which cai be re* 
 ferred.to onetof threo systoms » The Joints of ono of those 
_ aystems dip towards. the rivor at an angle of appyoxdmately 
bot to 55"... ‘Those, joints foru sliding plones along whicl: 
“sides may oceur if the rock. is underniined.. 

The Joint erasks oxtend. dounvrard indefinitely a al~ 


ve 


though the opaok may be Loas -open ab considerable. depths ihe: ; 
cont inuliy of the rock is broken and ‘planes of weakness onde 
ce A be. dept sh. bo When tb 48 proposed to garry tho exdavaw 
 tdou ee the apiiinvay channel it 49 provable ‘that tho rook wads. 
as much broken although 24 is possible thet the siiding 
| “planes wild be farther apart ond the magaes wind be larger: 
fhe excavation of the spillway channed, wibh the howth 
nal LL. amok Btaaper than tha dip of the sliding planes, the — 
eal ef while ah is noavly parallel. to it, WEL Leave a Lares 


briangular Shs sped mass we rock wibhouk any support except bho | 


+ Rabe on the aldding, PAUWIOS . iL thas conditiga Ls brought 


j icc alddos mey be. oxpectod in thea naar Lune. 
Tt is vecommonde a Lhet the norte val of the chapnel 
should nol be aheeper “than the stape of the sLiding planed: 


whieh for the purposes of pabianiva may be cons eioxed a 55° e 
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a. joint planes at: the night postion should be 


“ease no troushe es there wid be een re noble 


hang, undermined. As. the sliding planes undes the retaining’ 


mah whl GL p: oway:. from. the spillway channed. the. presence of 


x latter will not render the rock under the rotaining weld 
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ped degrees this granite was, intruded into i dnastons. wntoh 


set account for ee. fact that. share are occasional. ineluaions 


of Lnestone in. the eranito. “@hes 50 condisions are much. 
more pronounced fo. the west and northvest cf Conkii ingvilie, 


* the ‘Pock at the dam site has. the composition of granite and 


“hos a ghodesi. stracture-- thorefare ib is properly déesige 


- nabed ag a gnelesie granite, It is composed of feldspar, 
‘quartz, biotlte: ox ‘black mica and hornblende. Fron an 
onginaos ring point of view this rock is not ag desixable ag 
a ALBEE, wubhout the gneissie structure because Lb is Soman 
; chat Ltable ko. break Into plasy ploces but this bondonoy a 
woh narked ond, Will ‘probably not interfere with, tbe UBS a0 
“ Gonnxate aggregates kos 

The atrugt sure of the granite js variable bub at tNe- oe 
adhe the aap of tha foliction AYORALS 45* to the H, Be 
jtome. imgorbant in rolation to tho ste ty of the dam 4 ba 
ie dela whdeb divides the rack into blocks of varying 
 pdae Psse joint Cracks may be cite spred ta these syste as 
of taivly wie: form ah. ang abr Uso fn thove era other joints | 
“wihgh clay nol. bea Long 69 any of ihesc systema, Tn Pach ib ls 
_the jointing ene has yinde ante tnventigatios NeCAaOeary 


_Bheoe Jotat 1 aystoms will be dosuribed more fully im the 
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“ag es cracks but hake, at. the. north. abutment of the , dam, 
_ the rooks as -oxposed ‘by excavations, present an unusually 
“ahattored appearance ang this. condition nequires: an oxpha- 
nation, . 

The profile of the mountain above the dam shows that. 
‘there isa nearly filet bench at an elovation. of about 19000". 
One sot of joint cracks As parallel with. the surface of the 

‘bluff above the rivor and aldo with the face of the bluff 
betitoon the above montioned banch and the top of the moime 

* todne Thess Joints cheat as sliding planes and if whe bluse 

_ ts undermined great rook alides will ocour, During bho 

| Glaaded. Perens tho Ge romaved a great amount of ‘resk fron 
the base of ‘tho mountain slope, forming ateap olitts and 
Tearing 3 ‘era wass of vo." unuepporbed axcaps for friction 
tse joint planes, 6 appoars probable that wher the 
tee melted away a sou'Jon Of the mounta.n wl fd dosia inte th 
waLhoys. Tha mass which slid was #o lacgs thut ib was nob 
Soaks inte SOpe rake bo soke: alin, ugh Lb wea mach eraokeds 
This zp plunats on ef the ahabtersd condibion of the bluse at 
the dam aite sannot ba. abssiuboly proved bub the Imovn fucbs 
strongly anygost thot the apur vf the mountaln ageinst whieh 
| tthe: dam 3 ae. Abul has besn mugh “isturbed end shettercd,. ane 
peeaeny aks ghaervably facts show thet the ibe bhiy 


tan noth Git the dan is aot sone but da much mars 
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“The guotente granite, ved rock: of the north abutment fe 


seuthana divided into biecks. of varying _ sizes. by joint cracks 


ght dot 


mileh, run in several afroctions, The: directi on or strike, 


“and dnoLination to: the horizontal ‘or aip of these joint at ek 


oe 


cracks Are very tnportant factors Which. directly control 
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the stability of the abutment. If the jokui cracks wera ell i 


“hondzental or verbical with. none ine Lined. then the hillside 


i Wakl of jnagonry Laid up ary and 


rod be. comparable with a 


“would ‘be stable exvoeph in tho casa of sovéere earth, ovenonts ae ie 


“bub. such is nob the case hove as tha crecks are net horizontal, 


dnt. are inclined towares the iver, 


Himmcvous observations were made on the strike and dip of A lg 

' 4a ee Re 
those joints and on the foliation ualng & Breaton Compass, ed Prae 
“tha. directions aS given ape all refLerrad to the lingne ble Horch "eee eo 


“For convanisnae in comparing these dive sions with the GOuE 5 


“ok the splilway ¢haspel and the soatur dine of tha deni ik was 


_Ssterminod that the Cirestion of the cantor Lins ef tha spiii BE 


way abs nel betivon shatdona 9 and 19 La NO" W, 
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Mag toldabior af the graniie te nob perfect, anough te 


Peel _ (rently seaven. the rocls and Le aap vack r dtitr tha vintt aay’ 


and is not @ 


item. bho River 


the 8 strike oF he foltation is ¥ 60° W and the @lp a5 NBs 


parther econgideratian of 4 we te nel necosanry tn this problou ° 


oxoopt aa. 45 affonte the vas of the rank os aguerobe agerarats, 
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» three: Joss -syatong in tts relation. to the. dani and to the: 


“hap nay. channel because the Joint planes Bre practically 


; _pabenien to. the surface of the biuft ia. the north ppualeny 
anid hey. thus form sliding planes. down which masses of ; 
“poole, wild. probably ‘glide af thay avg. undermined by the ‘rom 
Jnotad <8: the: supporting rock. - 


: The. Benond system has a strike of 60° to 65° wast of 
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“north and O “aa Ip of from. 45° t¢ 80° to the northeast, ‘The 
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_avorage dlp fox this system ‘ta abowt 65° HW. EB, The strike 
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ds, prachiealiy the aame us for tho firat system. put the dip 
he in the apposite aivestion. the effoot of this syabem of 
Jott, plungs ig to. break the ecatinuday af the rook a ahi 
angles to & the dfp of the sjiding planes end thus make hy , 
eee blecks. ta slide out. of ae The joints 


system seem to bo the moat regulary d Javeloped of 


me. third syates ig nearly ¢ ak bight stighes with ) 
cist syaten having ae average atrike of H 20° B and a dip” 
of: 60°. i bee ves bheonbs Tris tn she Least wo3l daveloped of | 
‘the hese svete uk it ja 6. cagtive in further dividing 
i the Look inud blgels Rhsen. * LAL glide easily ck bey 


apna’ Ls roevods 


Other Joints were found with strikes of N 2% i and 
“aaps of 89° Mi sand: ale with strikes of N 60° i and dips. : 
. 7 B0° YN, i these stray joint cracks ingroase thie Loci 
st contandty in the Poel , and reduce its strength. 
ty ‘fo add to the shattered ‘and unstable condition many 
of ‘these eracks are open thus portistting water to entor « 
“Whon. thas water freeads St exerts a tromondous Forca on. 
“the. blocks prying the oracks open wider and eonionine the 
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has: hess stable. Boo S 


ne 203, 204.5... £05, 206, 207, 203 dna 210 were exeminad 
and iy was. found that there were gow long pieces of care, 
none over a Poot long, and that moot or ut waa in voxy 

| short pieces: Desplie thin tha core recor vy was Lalrly 
“high £or most. of the holes which indicates that tho rook 
where unbroken is aun bay thal tleve aro mouy eracks : 
Which cauag the cores to. broak into wmakh places. 

The north abutment ef the dan ta on the eunves Side 
of a sharp ourve in t ‘he river and the gabor hes hee go9 
tively cutting inte the DEE andl Penney ats ug Ghe layers 
of rook: shua allowing blocks to sitive down from time ty 
sine, Sen the dar ig. ALb this vndezoubsing oy tho 
river wlll ceage and the bla vonss yo mar: stable than 


“Lh hay been. in the past but “8 proposed apillsey chanel 
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eee ‘thapea iiwsa of rock unsupported except for frio- 

“tion” along, ‘the aliding planes and mater seeping through 

re Jott cradits would act as a inliyfoant to xeduce ‘the 

+ Srletion,. tn addition every time wator froze in the 

_ Ciitekea there would ba a abrong force pushing the blocks 

toa AL Under these conditions 1b 19 corbaiy that 

_ lakge blocls vould repaabodly brank avay and Piunge lingo 

the gpd way éhannei. if. Indoed, tha entire undemined maag 

“aa nat gids down jn one grand aud diaantrous puahs 
Rathod Shocks of icdoratu intongity are known bo 


ogous occasionally 4 1 this region and even a mild shoalc 


_ . tight act as the trigger to leb lo-s0 the nnabable AS 2 
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perched on its gilding planes. bs stase 


ft wey be arguod thet thesa fod ovceke wll. dle ont . 


abo moderate depts, ane that tae rouk will be wore solid 


“out ouch a view La suppoyvbed calther by seaopted geclog is 


theory nor by observation in mineg and quarries. The 


joints of the susond and third systecs unwwbbedly oxbon: 
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ale one women enters See 


is indotinite. the. joints of the 0 first, ayston are practi- 
. eatly parallel to the. surface of tho binge and these may 
become more widely spaced and die itt with, dopth but obser- 


vations, dn deep quarries prove that ab depths of ons to tro. 


"hundred feat and more these joints are werd doveloped but 


ne “nob -20- closely speced as. at tho. hasneoe: These, facts. prove 


that the most that can be hoped for ks that the. Layors of se 


"nook betucen the siding planes wll be somewhat thicker ab - 


“tha. depbh of the bostom of the spillway channe}.. ne pe 


te the layers of reck in the north abutment are under] 


mined, se will be the case 42 the spiliway channel Is ax~ 


eaveted ag otiginaily planned, alides of a greater or less 
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yooks have boo widermined ore aob rava odourrennes, A, vex 
Gént and somewhat simbiaw ose aceurred during the cole — 


Japse of the St. Francis bam in Callfornia,# There the plates 
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of sehistosiiy or ‘foliatann in the achigs vere parallel with 
the slona of the essiers wall of the aaryen aod furniahed 


sliding plangsa upon walieh great gilde occurred when the 
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ona of the dam. of course there is Littre siniiarity bes 
“then. the woale schist at the st. ‘Traneds Dam. with the very 
prénounced foliation and. the strong’ granite at ve. Gonke 
" ngvitie Dam but. there ds apparently great sinilarity tie- 
_tiveen: the. abractures of the tie rocks. In one case the 
“aliding planes were formed by the foliats ion of “the vonisy 
and ‘Mn. the ether case by tho joints of tho gpanites 
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rock is much. divie ad by joints some of which are practi 
ally parallel with the bluft and form sliding planes | 


ddppiniyg kowards the wiver. This eLtuatlon in not dangers 
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ous if the pase of the Liug? is nok undorminod wat the 


viver has been slowly ewbiiag jnto the basa of the blurs 


ta ate ena e+ 


and srom tae to tina ameil slides heave undoubtedly Ge« 


GUBYOT ». This soudition wili te stopped by the oudlding of 


tho dam bulk a wach more dangerous condition Wilh pe pron 
duced by the excavation of the deap spiltway chetaes, whieh. 
wh undemming a lacge masse of poole and Leave Aig wibhott . 
support exeapt Erictton. along the siiding planes. 

Tho Measures wainh are desirable to avold the drngare 
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ous condition above doreribed will, be taken up in the nes 


secbion of this revort. 


of pla ore desirable, The moat. complete nanieny for ‘bho 


“beasons Shy this ‘oannot be done. 
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eousany, in. order to avodd the dangor of slides, to vediued 
the slope of the north wall. of the channol to hat ag the 
oldaing planes, that is approxtiately SC.” bo. 55 ge ‘For ithe 
_prrpose oF ostinabing the. amount of oxgayalton naces gary 
glia 4 probably gafo to cadl the olepa 55". Whese jotny — 

_ planes are not. vile plans Deb nxve sonerhas wavy and are 
“not exacbly parallel to the spiLlsay shamel; therofare 
Anetond of excavating te a cerbato angle ib wilt bea vabber 
"to. choose n prominent jJolat plan, amd vonoys the re sch above 
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CHECK Lisé 
HYDROLOGIC AND ft %AULIC 
ENGINEERING F454, 


DRAINAGE AREA CHARACTERISTICS: 1,050 Sy aes miles =, Rent ly sot rolling, wooded 


ae aT a 7A) y- 1.16 will. ac-ft 
LLEVATION TOP NORMAL POOL (STORAGE CAPAC. 7¥); Verdable low (/40)~ est.3 mill.ac-ft 


Or nr ee oc me es sa 
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ELEVATION TOP FLOOD CONTROL POOL (STOP--SE TAPACITY): 7/1" = 1.16 million n acre-feet 


arse ne gore aes nm mie sem ewanapentnain 


ELEVATION MAXIMUM DESIGN POOL: 778.95" 
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LEVATION TOP DAM: 795.0! 
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CREST: Soillway 


a. Elevation __ 771.0' 

b. Type ss~s~—~—(CtsCSCOAUFTS OGECOC ares 2 ee meme 
c. Width __ eae oie estos = peel Ceoepe toe detalig 
d. Length. E00 ee Pee os. = 
e. Location Spillover __ ~~ hel eft art ss ee ee ee ee 


f.' Number and Type of Gates None 


OUTLET WORKS: 
Through Powe: House Outlet Strneture _ 


A. Type__ 3 “Three “GG =f uice gates Throe a" pipes 

b. Location ____ end ©; 2; aproach channel base Of cs ntrol “house 

c. Entrance. inverts __approxsnately “T61" "E99 

d. Exit inverts _ approxina tely 700" “69” 

e. Ener gene draindovin facilities sone ~ Yas 
HYDROMETEOROLOGICAL GAGES: 

a. TypeRainfall & snow sury= Continous pool level record Gaging Station 

b. Location Tee : Contre. nouse os __Downst ream 

c. Records Oe eas SOOUE 2nuous. Fy Daily 
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MAXIMUM NON-DAMAGING DISCHARGE — Eleveizon 770.75' discharge 10,000 els 
“maxines to date  ———~—~S 


